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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] (a) The denaturation propylene ethylene copolymer which the monomeric unit based on 60-85-mol % and 
ethylene in the monomeric unit based on a propylene is 40-15-mol %, and (b) weight average molecular weight is 
70,000-200,000, and 1000 or less component is 1.0 or less % of the weight of the whole, and is characterized by 
combining and having the (c) carboxyl group or its anhydride radical in the range of 0.12 - 0.50 mmol/g. 
[Claim 2] (a) The propylene ethylene copolymer whose monomeric unit based on 60-85-mol % and ethylene in the 
monomeric unit based on a propylene is 40-15-mol % and whose weight average molecular weight is 100,000-7 million 
The unsaturated compound which has a 100 weight sections (b) carboxyl group or its anhydride radical 1-10 weight 
section (c) organic peroxide The manufacture approach of the denaturation propylene ethylene copolymer according 
to claim 1 characterized by heating the mixture of 0.01 - 2 weight section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the Invention) 

This invention relates to the denaturation propylene ethylene copolymer which has comparatively high molecular 
weight and comes to denaturalize with a carboxylic acid or its anhydride in the high amount of installation, and its 
manufacture approach. 
(Prior art) 

Polyolefin resin is excellent in many properties, such as thermal stability, chemical resistance, and acid resistance, as 
thermoplastics, and is widely used as a blow molding product, an injection-molding product, a film, a sheet, fiber, etc. 
While these polyolefin resin is high resin of versatility, since it does not have the polar functional group in 
intramolecular, as compared with other resin, physical properties, such as an adhesive property, printing nature, and 
paintwork, are inferior, and the use range is restricted. In order to compensate the above faults which polyolefin resin 
has, the approach of denaturalizing polyolefin resin using the unsaturated compound (it only being written as a modifier 
below) which has a carboxyl group or its anhydride radical is used. 

Generally denaturation polyolefin resin is manufactured by the approach of carrying out heating mixing and carrying 
out the graft polymerization of the unsaturated carboxylic acid, such as polyolefin resin and an acrylic acid, under 
existence of reaction initiators, such as a peroxide. These denaturation polyolefin resin is mixed with native polyolefin 
resin if needed, and is used as an adhesive polyolefin resin constituent. 
(Object of the Invention) 

Although it was desirable only for the reaction a modifier carries out [ a reaction ] graft polymerization to polyolefin 
resin about the denaturation of polyolefin resin to advance, in order that the part might induce oxidation reaction of 
polyolefin resin, or a decomposition reaction at the same time a peroxide acts as a reaction initiator of graft 
polymerization, when the amount of installation of a modifier was raised, polyolefin resin itself decomposed, and only 
the low denaturation polyolefin resin of molecular weight was obtained. Since it becomes liquefied, the denaturation 
polyolefin resin to which molecular weight fell cannot fully perform kneading with other resin the top where handling is 
difficult. On the other hand, when it was going to prevent the fall of molecular weight, only little denaturation polyolefin 
resin of the amount of denaturation by the modifier was obtained, but the denaturation of polyolefin resin was 
inadequate. 

(The means for solving a technical problem) 

then, molecular weight with the comparatively high this invention persons — and the result to which research was 
wholeheartedly come in piles for the purpose of obtaining the large denaturation polyolefin resin of the amount of 
denaturation by the modifier — as a raw material — ultrahigh molecular weight — and an ethylene content came to 
complete a header and this invention for the ability of the above-mentioned purpose to be attained by using the 
propylene ethylene copolymer of the specific range. 

Namely, this invention (a) The monomeric unit based on 60-85-mol % and ethylene in the monomeric unit based on a 
propylene is 40-15-mol % (b). Weight average molecular weight is 70,000-200,000, and 1000 or less component is 1.0 
or less % of the weight of the whole (c). It is the denaturation propylene ethylene copolymer characterized by 
combining and having a carboxyl group or its anhydride radical in the range of 0.12 - 0.50 mmol/g. 
the monomeric unit based on a propylene in the denaturation propylene ethylene copolymer of this invention — 60- 
85-mol % and the monomeric unit based on [ are 65-75 mol % preferably, and ] ethylene — 40-15-mol % — it is 35- 
25-mol % preferably. When the content of the monomeric unit based on ethylene is less than [ 15 mol % ] and the high 
amount of denaturation by the modifier cannot be obtained, disassembly of the propylene ethylene copolymer of a raw 
material advances before denaturation by the modifier, and the denaturation propylene ethylene copolymer of high 
molecular weight cannot be obtained. On the contrary, when the content of the monomeric unit based on ethylene 
exceeds 40-mol %, since crosslinking reaction arises at the time of denaturation by the modifier and gelation is 
produced, it is not desirable. 

The range of weight average molecular weight is 70,000-200,000, and the range of the denaturation propylene ethylene 
copolymer of this invention is 80,000-120,000 preferably. When weight average molecular weight is less than 70,000, in 
order to present the shape of liquid, since kneading with other resin etc. becomes difficult, it is not desirable. If the 
amount of denaturation by the modifier is made small, it can obtain, but since this has the inadequate amount of 
denaturation, the denaturation propylene ethylene copolymer of the weight average molecular weight exceeding 
200,000 on the other hand is not desirable. 

Moreover, the denaturation propylene ethylene copolymer of this invention has few amounts of a low molecular weight 
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constituent remarkably. That is, in trie elution diagram measured with gel permeation chromatography (only henceforth 
GPC), with a molecular weight of 1000 or less components are 1.0 or less % of the weight of the whole, and 0.1 more % 
of the weight or less. For this reason, the denaturation propylene ethylene copolymer of this invention also has the 
advantage that adhesive strength improves in order not to form the weak layer of the adhesive strength by the low- 
molecular component for there to to be not only little yellowing at the time of manufacture and generating of a nasty 
smell remarkably, but, when it uses for an adhesion application. 

The denaturation propylene ethylene copolymer of this invention combines and has a carboxyl group or its anhydride 
radical in the range of 0.12 - 0.50 mmol/g. The amount of denaturation by the carboxyl group or its anhydride radical 
is as large as about 3 to 4 times compared with the conventional denaturation polyolefine. 

An above-mentioned carboxyl group or its above-mentioned anhydride radical originates in the unsaturated compound 
which has a carboxyl group or its anhydride radical. The graft polymerization of these unsaturated compounds is 
carried out to the propylene ethylene copolymer used as a raw material. It is as follows when the above-mentioned 
unsaturated compound is illustrated concretely. An acrylic acid, a methacrylic acid, a maleic acid, a fumaric acid, an 
itaconic acid, a citraconic acid, a maleic anhydride, an anhydrous citraconic acid, itaconic acid anhydride, etc. can 
mention. Anhydrides, such as a maleic anhydride, itaconic acid anhydride, and an anhydrous citraconic acid, are 
desirable among the above-mentioned modifiers. 

The amount of association of a carboxyl group or its anhydride radical is 0.12 - 0.50 mmol/g, and it is desirable that it 
is the range of 0.15 - 0.3 mmol/g from the point of preventing yellowing and the nasty smell by improvement in the 
bond strength of the denaturation propylene ethylene copolymer obtained, or the modifier. In addition, the case where, 
as for the amount of association of the above-mentioned carboxyl group or its anhydride radical, each radical exists 
only in the Avogadro's number is expressed with one mol. 

Generally the denaturation propylene ethylene copolymer of this invention can be suitably manufactured by the 
following approaches. 

(a) Propylene ethylene copolymer whose monomeric unit based on 60 - 85% mol and ethylene in the monomeric unit 
based on a propylene radical is 40-15-mol % and whose weight average molecular weight is 1 million-7 million The 100 
weight sections (b) Unsaturated compound which has a carboxyl group or its anhydride radical 1-10 weight section 
(c) Organic peroxide It is the approach of heating the mixture of 0.01 - 2 weight section. 

The monomeric unit based on 60-85-mol % and ethylene in the monomeric unit based on a propylene in the propylene 
ethylene copolymer which is a raw material is 40-15-mol %, and weight average molecular weight is 1 million-7 million, 
in order that the monomeric unit based on ethylene may enlarge the amount of denaturation by the modifier — the 
inside of the propylene ethylene copolymer of a raw material — 40-15-mol % — it must be contained. Moreover, in 
order to maintain greatly the weight average molecular weight of the denaturation propylene ethylene copolymer 
obtained, the weight average molecular weight of the propylene ethylene copolymer of a raw material must be 1 
million-7 million, and it is desirable that it is 1,500,000-3 million. 

Furthermore, in order to lessen the with a molecular weight of 1000 or less contained in the denaturation propylene 
ethylene copolymer obtained amount of components, as for the with a molecular weight of 10,000 or less contained in 
the propylene ethylene copolymer of a raw material amount of components, it is desirable to consider as 1 or less % of 
the weight and 0.5 more % of the weight or less. 

Next, as for the unsaturated compound which has a carboxyl group or its anhydride radical, a compound as stated 
above is used, the loadings of this unsaturated compound — the aforementioned propylene ethylene copolymer 100 
weight section — receiving — 1.0 - 10 weight section — it is the 2.0 - 5.0 weight section preferably. The amount of 
installation of the modifier to the obtained denaturation propylene ethylene copolymer becomes low and is not more 
desirable than the aforementioned specific range in under the 1.0 weight section. Moreover, when 10 weight sections 
are exceeded, the amount of survival of an unreacted modifier becomes very high to the amount of installation of a 
modifier, evils, such as side reaction or a nasty smell, increase, industrial use becomes difficult, and it is not desirable. 
As organic peroxide used for this invention, dicumyl peroxide, 2, the 5-dimethyl -2, five (delta-butylperoxy) hexanes, 2, 
the 5-dimethyl -2, 5 (delta-butylperoxy) hexyne-3-G delta-butyl peroxide, Although cumene hydronalium peroxide, 
delta-butyl hydronalium peroxide, benzoyl peroxide, RAUIRU peroxide, alpha, and alpha-screw (delta-butylperoxy 
diisopropyl) benzene etc. is mentioned What decomposes under the temperature of melting kneading mentioned later, 
and generates a radical can be especially used without a limit. 

as the addition of the organic peroxide used for this invention — the 0.01 - 2.0 weight section — it is the 0.1 - 1.0 
weight section preferably. The amount of installation of the modifier to the inside of the obtained denaturation 
propylene ethylene copolymer becomes low and is not more desirable than the aforementioned specific range in under 
the 0.01 weight section. Moreover, when the 2.0 weight sections are exceeded, disassembly of a propylene ethylene 
copolymer progresses too much, and weight average molecular weight becomes low and is not more desirable than 
said range. 

After mixing enough said propylene ethylene copolymer, an unsaturated compound, and organic peroxide with a 
tumbler or a Henschel mixer as occasion demands in this invention, melting kneading is preferably carried out within 
the limits of 190 degrees C - 240 degrees C within the limits of 160 degrees C - 280 degrees C. Especially the 
approach of melting kneading can be performed, for example using a screw extruder, a Banbury mixer, a roll mill, etc., 
although not limited. In addition, melting kneading may be performed under inert gas air currents, such as nitrogen. 
In this way, in order to remove the modifier which remains, as for the obtained propylene ethylene copolymer, it is 
desirable that stoving is carried out at 80-100 degrees C for 4 to 48 hours. 
(Effect of the invention) 
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The denaturation propylene ethylene copolymer obtained by the approach of this invention so that I may be 
understood by the above explanation is the very high amount of modifier installation as compared with the usual 
denaturation polyolefine, and can be efficiently used in the range very large as reactant polyolefine as the masterbatch 
of adhesive resin and adhesive resin, or a base polymer of functional polyolefine etc. 

as the reason the high amount of modifier installation which was described above was shown by the approach of this 
invention, and the propylene ethylene copolymer of specification [ weight average molecular weight ] was obtained — 
the inside of the propylene ethylene copolymer of a raw material — 15-40 mol % — it is carried out without being 
checked the reaction of a modifier component and a polyolefine principal chain since the ethylene component 
contained eased the steric hindrance by the methyl group in a propylene component, and since disassembly of a 
principal chain was controlled, it is thought. However, since it becomes close to the description of the polyethylene 
which causes the radical reaction of a bridge formation mold when the ethylene component in resin exceeds 40-mol%, 
principal chains gel cross-linking ****** on a lifting and a partial target, and they are considered that it was not able 
to obtain the high amount of installation of a modifier. 
(Example) 

Hereafter, although an example explains this invention, this invention is not limited to these examples. 

In addition, measurement of many physical properties of this invention was measured by the following approaches. 

- Quantum of a carboxyl group or its anhydride radical The acetone reprecipitated and refined, after dissolving 
denaturation polyolefin resin in para xylene. After filtering precipitation, reduced pressure drying was carried out and 
IR measurement was carried out by the predetermined approach. It asked using the calibration curve according to 
each functional group from the acquired absorption property. 

- The amount of ethylene components It asked with the infrared absorption spectrum. 

- Weight average molecular weight and molecular weight distribution It asked by GPC and proofread from the amount 
of ethylene components. 

Example 1 The maleic-anhydride 3.0 weight section, alpha, and alpha-screw (delta-butylperoxy diisopropyl) benzene 
(trade name: parka DOKKUSU 14) 0.5 weight section was mixed for 30 seconds with the Henschel mixer in the 
propylene-ethylene copolymer 100 weight section of the 0.3 % of the weight of the with weight average molecular 
weight 1,900,000, and an ethylene content weight average molecular weight [ % and 10,000 or less weight average 
molecular weight of 27 mols ] amounts of components, and the extruder with 50phi vent of ratio-ofHength-to- 
diameter=28 performed melting kneading at 220 degrees C. In order to decrease the maleic anhydride which is a 
residual modifier about the obtained denaturation propylene ethylene copolymer, it was made to dry at 100 degrees C 
for 7 hours. The result was shown in Table 1 . 

Examples 2-7 The compound which replaced with the propylene ethylene copolymer or maleic anhydride in an example 
1, and was shown in Table 1 was used, and also the denaturation propylene ethylene copolymer was obtained like the 
example 1. The result was shown in Table 1. 
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Examples 8-14 and examples 4-6 of a comparison After kneading the denaturation propylene ethylene copolymer 7 
weight section and the native polypropylene 95 weight section which were obtained in the examples 1-7, the co- 
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extrusion of the obtained pellet was carried out to the ethylene-vinylalcohol copolymer, the two-layer sheet whose 
thickness of each layer is 100 micrometers was created, T friction test was performed, and the adhesive property was 
evaluated. 

Moreover, the adhesive property was evaluated like [ the denaturation propylene ethylene copolymer of the examples 
1-3 of a comparison ] the above, and the result was shown in Table 2. 
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